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Conmiissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

APPEAL BRIEF 



Dear Sir: 

This Appeal Brief is being filed in tripUcate after the final Office Action dated 
March 9, 2004. A Notice of Appeal and an Amendment with Appeal are being filed 
herewith. This Appeal Brief includes the following Exhibits: 

Exhibit A - Kunio et al. (JP 5704523), with an English language abstract. 

Exhibit B-Inre Mills, 16 USPQ2d, pages 1430-1433 (Fed. Cir. 1990). 

Real Party in Interest 

The real party in interest is Tru-Si Technologies, Inc., a company having an office in 
Sunnyvale, California. 

Related Appeals and Interferences 

None. 
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status of Claims 

Claims 1-5, 7-12, 18-30 were rejected. The rejection of these claims is being 
appealed. 

Claim 6 was objected to. 

Claims 13-17 were canceled. 

Status of Amendments 

An amendment is being filed herewith to correct typographical errors in Claims 18, 
20, 23, 26, 30. 

Summary of Invention 

One embodiment of the present invention is a semiconductor wafer holder 130 (Fig. 
2). Wafer 134 is held near holder 130 by means of gas vortices emitted from vortex chucks 
202.1-202.4. The vortices flow towards the wafer. Each vortex has a low pressure region 
that draws the wafer 134 to the surface 250 of holder 130. At the same time, gas escaping 
from vortex chucks 202.1-202.4 "creates a gas cushion between the wafer and the holder 
that prevents the wafer from contacting the holder's surface 250." Specification, page 3, 
lines 29-33. 

The gas vortices may cool the wafer. The cooling is not uniform, and may negatively 
affect the wafer processing. "Portions of the wafer near the vortex outlets are cooled more 
than the rest of the wafer" (specification, page 1, lines 13-14). Consequently, if the wafer 
processing is temperature sensitive (e.g. an etch with a temperature dependent etch rate), the 
processing uniformity is negatively affected. 

"Some embodiments of the present invention exploit the non-uniform cooling by the 
vortices to compensate for other conditions that create temperature non-uniformity" 
(specification, page 1, lines 18-19). In the system of Fig. 1, wafer holders 130 rotate around 
axis 140X, passing in and out of plasma jet 120. When a wafer passes through the plasma, 
the wafer is heated. When the wafer is out of the plasmas, the wafer is cooled by ambient 
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atmosphere. "The wafer points farther from axis 140X can have higher Unear velocities, and 
be cooled more by the ambient gas, than the wafer points close to axis 140X." Specification, 
page 2, lines 16-18 and 29-30. Therefore, the vortex chucks are arranged to provide less 
cooling to the points with higher velocities and more cooling to the points close to axis 
140X. Vortex chucks 202.1, 202.2 are closer to axis 140X than chucks 202.3, 202.4, and 
chucks 202.1, 202.2 "are constructed to have a greater cooling effect on the wafer than 
chucks 202.3, 202.4 (specification, page 3, lines 5-7). 

There are many ways to provide different cooling by different chucks. In Fig. 2, the 
gas flows through a passage 428 and an inlet 430 into a cavity 420, and from cavity 420 into 
the vortex chambers of the individual chucks through respective passages 330. The cooling 
effect of each chuck can be controlled by varying the chuck's geometry. In one embodiment, 
the chucks 202.3, 202.4 have more narrow passages 330 than the chucks 202.1, 202.2 
(specification, page 3, lines 20-21). The more narrow passages restrict the gas flow and thus 
reduce the cooling effect (page 4, lines 1-6). 

In Fig. 2, chucks 202.1, 202.2 include an additional gas inlet 440. "The gas flowing 
through passages 440 increases the total gas outflow from chucks 202.1, 202.2 and thus 
enhances the cooling" by these chucks (page 4, lines 15-16). 

In another embodiment, all of the chucks have passages 440, but these passages are 
wider in chucks 202.1, 202.2 (page 4, lines 25-26). Also, the chucks' vortex chambers 320 
may have different geometries, e.g. the chamber diameters may be different, or some 
chambers 320 may have a smoother inner surface than other chambers (page 4, lines 27-32), 
The invention is not limited to any particular way of providing different cooling by different 
chucks, or to the number of chucks providing a greater or lesser degree of cooling, or to the 
number of different chuck types and the number of different degrees of cooling that can be 
employed. In some embodiments, the chucks may or may not provide different cooling 
effects, but there are more chucks per unit area adjacent to axis 140X than farther away from 
the axis (page 5, lines 27-41). 
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The invention is not limited to the features discussed herein. The invention is not 
limited to holders of semiconductor wafers (page 6, lines 14-15). The invention is not 
limited to any particular use of a holder. The holder may be suitable for a non-temperature- 
sensitive processing. All the claims on appeal are structure claims, not necessarily limited to 
a use. 

Issues 

1. Whether Claims 1-5, 7-12, 18-23, 28-30 are unpatentable under 35 U.S.C. 
103(a) over Kunio et al, (JP 5704523, copy attached as Exhibit A) in view of Siniaguine 
(U.S. patent 6,139,678). 

2. Whether Claims 18, 24-27 are unpatentable under 35 U.S.C. 103(a) over 
Bollinger et al (U.S. patent 6,467,297) in view of Siniaguine. 

Grouping of Claims 

1. With respect to Issue 1, Claims 1-5, 7-12, 18-23, 28-30 do not stand or fall 
together but are separately patentable. 

2. With respect to Issue 2, Claims 18, 24-27 do not stand or fall together but are 
separately patentable. 

Argument 

Issue 1 : Whether Claims 1-5, 7-12, 18-23, 28-30 are unpatentable under 35 U.S.C. 
103(a) over Kunio et al (JP 5704523) in view of Siniaguine (U.S. patent 6,139,678). 

Claim 1 recites an article holder with first and second vortex chambers, and states: 

... a combination of the first vortex chamber with all of the gas inlet 
and outlet passages terminating at the first vortex chamber is not 
geometrically identical to a combination of the second vortex chamber with 
all of the gas inlet and outlet passages terminating at the second vortex 
chamber. 
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Kunio discloses a "swirl-making chamber 2", but does not disclose combining 
different geometries of the swirl-making chambers in a single holder as recited in Claim 1. 
The Examiner admits that Kimio "does not disclose vortices with variable inlet cross-section 
area, variable distribution of vortices on the article holder, variable amount of gas in some 
vortices..." 

Siniaguine is cited for disclosing "non-contact wafer holders mounted to an angle 
drive". Siniaguine does not teach or suggest that his wafer holders 130 combine different 
geometries as recited in Claim 1. Therefore, Siniaguine and Kimio, taken singly or together, 
do not teach Applicant's invention. 

The Examiner states: 

Regarding claims 1, 2, 4, 8, 10, 12, 21 and 28 the features related to 
the geometry ... of vortices, control the amount and location of pressure on 
the substrate and would need to be adjusted for implementing specific 
applications. Adjusting size of elements for optimization has been held 
obvious. 

Kunio and Siniaguine do not however teach an adjustment that would lead to 
different chamber and inlet and outlet geometries in a holder as recited in Claim 1, and 
Kimio and Siniaguine do not teach or suggest that the different geometries are needed for 
optimization. The Examiner does not point to any prior art adjustment method that would 
lead to different geometries, or to any suggestion or motivation for such a method in the 
prior art. "To establish a prima facie case of obviousness," the prior art must provide "some 
suggestion or motivation" to modify the references. See MPEP 2143 and the cases cited 
therein. 

See also In re Mills, 916 F.2d 680, 16 USPQ2d 1430 (Fed. Cir. 1990). A copy of the 
In re Mills opinion is enclosed as Exhibit B. Li that case, the prior art teaching included a 
speed adjustment by a "variable speed transmission". The Federal Circuit found that the 
prior art speed adjustment did not make obvious the speed modification needed to arrive at 
the claimed invention because there was no "suggestion or motivation" for such a 
modification in the prior art. 16 USPQ2d 1432. This case is discussed in more detail below. 
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Claim 2 depends from Claim 1, and Claim 2 is separately patentable because it 
recites that "all of the one or more gas inlets terminating at the first vortex chamber have a 
larger combined cross-sectional area than all of the one or more gas inlets terminating at the 
second vortex chamber". Claim 2 is supported by Applicant's specification, page 4, lines 1-4 
("dimensions of the passages 330 ...") and lines 25-26 ("wider passages 440").^ 

Kunio does not teach or suggest combining "swirl making chambers" with different 
combined inlet cross sectional areas as recited in Claim 2. Siniaguine is no more pertinent. 
Therefore, even assuming for the sake of argument the existence of a prior art adjustment 
method to "control the amount and location of pressure on the substrate" (Office Action, 
page 3), there is no suggestion in the two cited references that the method would lead one 
skilled in the art to combine vortex chambers with different combined inlet cross sectional 
areas in an article holder as recited in Claim 2. 

Claim 3 depends from Claim 2, and Claim 3 is separately patentable because it 
recites "an apparatus for rotating the article holder around at least one axis, wherein a 
minimum distance between said axis and the first vortex chamber" (i.e. the chamber with a 
larger combined inlet cross sectional area) "is smaller than a minimum distance between 
said axis and the second vortex chamber" (the chamber with a smaller combined inlet cross 
section area). 

Siniaguine teaches rotation of a wafer holder 130 (Fig, 1) around an axis 140X, but 
does not teach or suggest placing a vortex chamber with a larger combined inlet cross 
sectional area closer to axis 140X than a vortex chamber with a smaller combined inlet cross 
sectional area as recited in Claim 3. Kunio is no more pertinent in this regard than 
Siniaguine. 

Claim 4 depends from Claim 1, and Claim 4 is separately patentable because it 
recites that "the first gas vortex chamber has more gas inlets than the second gas vortex 



* Claim 2 is not limited to the embodiments discussed herein. 
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chamber". Claim 4 is supported by Applicant's Fig. 2 and specification, page 4, lines 24-28 
(identical passages 330 but the passages 440 are absent from chucks 202.3, 202,4).^ 

Kunio does not teach or suggest a combination of swirl-making chambers with 
different numbers of inlets as recited in Claim 4. Siniaguine is no more pertinent. 

Claim 5 depends from Claim 4, and Claim 5 is separately patentable because it 
recites "an apparatus for rotating the article holder around at least one axis, wherein a 
minimum distance between said axis and the first vortex chamber" (i.e. the chamber with 
more gas inlets) "is smaller than a minimum distance between said axis and the second 
vortex chamber" (the chamber with fewer gas inlets). 

Siniaguine does not teach or suggest placing a vortex chamber with more gas inlets 
closer to his axis 140X than a vortex chamber with fewer gas inlets as recited in Claim 5. 
Kunio is no more pertinent. 

Claim 7 is separately patentable because it depends from allowable Claim 6 (Claim 
6 was objected to). 

Claim 8 is supported by Applicant's specification, page 5, lines 27-31. The holder 
surface 250 has a portion 250A (Fig. 4) closer to axis 140X and another portion 250B. 
Portions 250A, 250B have equal areas. "In some embodiments, the portion 250A contains 
more vortex chuck outlets than the portion 250B". 

Claim 8 is not limited to the embodiments discussed herein. 

Kunio does not teach or suggest having different numbers of swirl making chamber 
outlets in different portions of equal areas as recited in Claim 8. Siniaguine is no more 
pertinent. The two cited references, taken singly or together, do not teach or suggest an 
adjustment method to "control the amount and location of pressure on the substrate" (Office 
Action, page 3) that would provide different numbers of vortex chuck outlets in different 
surface portions as recited in Claim 8. See MPEP 2143 and In re Mills (Exhibit B). 



^ Claim 4 is not limited to the embodiments discussed herein. 
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Claim 9 depends from Claim 8, and Claim 9 is separately patentable because it 
recites "an apparatus for rotating the article holder around at least one axis, wherein a 
minimum distance between said axis and the first portion of said surface" (i.e. the portion 
with more outlets) "is smaller than a minimum distance between said axis and the second 
portion" (the portion with fewer outlets). 

Siniaguine does not teach or suggest placing more outlets on a surface portion closer 
to his axis 140X than a surface portion of an equal area farther from his axis 140X as recited 
in Claim 9. Kunio is no more pertinent. 

Claim 10 recites that a first surface portion "has a larger percentage of its area 
occupied by the vortex chuck outlets" than a second surface portion. Claim 10 is supported 
by Applicant's specification, page 5, lines 29-31, but is not limited to the embodiments 
discussed therein. 

Kunio does not teach or suggest having surface portions with different percentages 
occupied by swirl making chamber outlets as recited in Claim 10. Siniaguine is no more 
pertinent. The two cited references, taken singly or together, do not teach or suggest an 
adjustment method to "control the amount and location of pressure on the substrate" (Office 
Action, page 3) that would provide surface portions with different percentages occupied by 
vortex chuck outlets as recited in Claim 10. 

Claim 11 depends from Claim 10, and Claim 1 1 is separately patentable because it 
recites "an angle drive having an arm attached to the article holder and having an axis of 
rotation, wherein all of the first portion of said surface lies closer to said axis than all of the 
second portion". 

Siniaguine does not teach or suggest placing a surface portion with a larger 
percentage occupied by vortex chuck outlets closer to his axis 140X than a surface portion 
with a smaller percentage occupied by the vortex chuck outlets as recited in Claim 1 1 . 
Kvmio is no more pertinent. 
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Claim 12 depends from Claim 10, and further recites that the first and second 
portions have equal areas. The Examiner has not identified a teaching or suggestion in the 
prior art for an adjustment method providing the structure of Claim 12. 

Claim 18 recites first and second vortex chambers to be positioned opposite to 
respective first and second portions of the article "for greater cooling of the first portion of 
the article by the one or more first vortex chambers than of the second portion of the article 
by the one or more second vortex chambers". 

Claim 18 is supported by Applicant's Fig. 2. Vortex chucks 202.1, 202.2 are 
positioned opposite to a first portion of wafer 134 (the portion closer to axis 140X). Chucks 
202.3, 202.4 are positioned opposite to a second portion of wafer 134 (the portion farther 
away from axis 140X). Chucks 202.1, 202.2 cool the first portion of the wafer more than the 
chucks 202.3, 202.4 cool the second portion of the wafer. 

Claim 18 is not limited to the embodiments discussed herein. 

Kunio and Siniaguine do not teach or suggest the "greater cooling" feature of Claim 

18. 

The Office Action states on page 4, last paragraph: 

Applicant's arguments regarding ... cooling are in regards to intended 

use. 

This is respectfully traversed. The cooling language of Claim 18 is not merely an 
intended use but is a functional language structurally distinguishing the claim from the two 
references. MPEP 2173.05(g) states: 

A functional limitation is an attempt to define something by what it 
does, rather than by what it is . . . There is nothing inherently wrong with 
defining some part of an invention in functional terms . . . 

The case In re Mills (Exhibit B) involved an apparatus claim with a functional 
limitation. The invention was "an apparatus for producing aerated cementitious 
compositions... The essence of Mills' invention is the machine's ability to aerate a 
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cementitious composition by driving the output pump at a capacity greater than the feed rate, 
thereby drawing air into the composition." 16 USPQ2d 1431. Mills' Claim 6 recited: 

drive motor means . . . providing a pumping capacity of the pump 
means greater than the feed rate of the ingredients to the mixing chamber 
provided by the feed means, such that in operation air is drawn into the 
mixing chamber, and entrained in the mixed ingredients. 

The claim had been rejected under 35 U.S.C. 103 over Mathis et al., U.S. patent 
4,117,547. In explaining the rejection, the Board stated: 

. . .the differences between claim 6 and the Mathis machine ... lie solely in the 
functional language of the claim. 

The Board noted that "Mills is not claiming a method, but an apparatus, and all of 
Mills' apparatus structure is present in the Mathis machine." 16 USPQ2d 1432. 

The Federal Circuit reversed the rejection because Mathis' structure was not shown 
to provide the operation and function of Mills' Claim 6: 

The apparatus claimed by Mills is different from that of Mathis, since the fact 
that motor 6 of Mathis (the feed means) can be run at a variable speed does 
not require that motor 20 (connected to the pump) be run at a . . . speed "such 
that in operation air is drawn into the mixing chamber and air entrained in the 
mixed ingredients." 

Id, The Court also stated: 

While Mathis' apparatus may be capable of being modified to run the way 
Mills' apparatus is claimed, there must be a suggestion or motivation in the 
reference to do so. 



In the instant case, the apparatus of Claim 18 is different from an apparatus obtained 
by combining Kunio and Siniaguine as suggested by the Examiner because the combined 
teachings of Kunio and Siniaguine do not provide the "greater cooling" function of Claim 
18. Furthermore, Kunio and Siniaguine, taken singly or together, provide no "suggestion or 
motivation" for modifications needed to provide the "greater cooling" of Claim 18. 
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Claim 19 depends from Claim 18, and Claim 19 is separately patentable because it 
recites "at least one angle drive for rotating the article holder around an axis, wherein a 
minimum distance between the axis and the one or more first vortex chambers" (the vortex 
chambers that provide greater cooling) "is smaller than a minimum distance between the 
axis and the one or more second vortex chambers". 

Siniaguine does not teach or suggest placing the "greater cooling" vortex chambers 
closer to his axis 140X as recited in Claim 19. Kunio is no more pertinent. 

Claim 20 depends from Claim 18, and Claim 20 is separately patentable because it 
recites "at least one drive for moving the article while the article is held in the holder so that 
at least a portion of the article directly opposite to the one or more second vortex chambers 
moves faster than at least a portion of the article opposite to the one or more first vortex 
chambers." 

Siniaguine does not teach or suggest that an article portion directly opposite to the 
one or more second vortex chambers (which provide less cooling) would move faster as 
recited in Claim 20. Kunio is no more pertinent. 

Claim 21 recites that "during operation each of the one or more first vortex chucks 
emits more gas per unit of time than each of the one or more second vortex chucks." 

Kunio does not teach or suggest this feature, and Siniaguine is no more pertinent. 
The two cited references, taken singly or together, do not teach or suggest an adjustment 
method to "control the amount and location of pressure on the substrate" (Office Action, 
page 3) that would provide different amounts of gas per unit of time as recited in Claim 21. 
See MPEP 2143 and In re Mills. 

Claim 22 depends from Claim 21, and Claim 22 is separately patentable because it 
recites "at least one angle drive for rotating the article holder around an axis, wherein a 
minimum distance between the axis and the one or more first vortex chucks is smaller than a 
minimum distance between the axis and the one or more second vortex chucks." 
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Siniaguine does not teach or suggest placing a vortex chuck emitting more gas per 
unit of time closer to his axis 140X than a vortex chuck emitting less gas per unit of time as 
recited in Claim 22. Kunio is no more pertinent. 

Claim 23 depends from Claim 21, and Claim 23 is separately patentable because it 
recites "at least one drive for moving the article while the article is held in the holder so that 
at least a portion of the article directly opposite to the one or more second vortex chucks 
moves faster than at least a portion of the article opposite to the one or more first vortex 
chucks." 

Siniaguine and Kunio, taken singly or together, do not teach or suggest that an article 
portion directly opposite to the one or more second vortex chucks (emitting less gas per unit 
of time) would move faster as recited in Claim 23. 

Claim 28 recites "the first and second gas sources being operable to supply a gas to 
the first vortex chambers at a greater pressure than to the second vortex chambers." Claim 
28 is supported by Applicant's specification, page 5, lines 13-16, but is not limited to the 
embodiments discussed therein. 

Kunio does not teach or suggest a device operable to supply gas at different 
pressures to different chambers as recited in Claim 28. Siniaguine is no more pertinent. The 
two cited references, taken singly or together, do not teach or suggest an adjustment method 
to "control the amount and location of pressure on the substrate" (Office Action, page 3) that 
would lead to different gas pressures as in Claim 28. See MPEP 2143 and In re Mills, 

Claim 29 depends from Claim 28, and Claim 29 is separately patentable because it 
recites "at least one angle drive for rotating the holder aroimd an axis, wherein a minimum 
distance between the axis and the one or more first vortex chambers is smaller than a 
minimum distance between the axis and the one or more second vortex chambers." 

Siniaguine does not teach or suggest placing a vortex chamber to which a gas is 
supplied at a greater pressure closer to his axis 140X than a vortex chamber to which a gas is 
supplied at a lesser pressure as recited in Claim 29. Kunio is no more pertinent. 
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Claim 30 depends from Claim 28, and Claim 30 is separately patentable because it 
recites "at least one drive for moving an article while the article is held in the holder so that 
at least a portion of the article directly opposite to the one or more second vortex chambers 
moves faster than at least a portion of the article opposite to the one or more first vortex 
chambers." 

Siniaguine does not teach or suggest that an article portion directly opposite to the 
one or more second vortex chambers (where gas is supplied at a lesser pressure) would 
move faster as recited in Claim 30. Kunio is no more pertinent. 

Issue 2 : Whether Claims 18, 24-27 are unpatentable under 35 U.S.C. 103(a) over 
Bollinger et al. (U.S. patent 6,467,297) in view of Siniaguine. 

Claim 18 recites first and second vortex chambers to be positioned opposite to 
respective first and second portions of the article "for greater cooling of the first portion of 
the article by the one or more first vortex chambers than of the second portion of the article 
by the one or more second vortex chambers". 

Bollinger shows vortex chucks 32 (Figs. 2, 3, 5) positioned opposite to different 
portions of substrate 22. Bollinger does not teach or suggest different cooling by different 
chucks as recited in Claim 18, and does not teach or suggest that his device can provide the 
different cooling. Therefore, the "greater cooling" language structurally distinguishes Claim 
18 over Bollinger. See MPEP 2173.05(g) and In re Mills, discussed above in connection 
with Issue 1 for Claim 18. Moreover, Bollinger does not provide a motivation for the 
different cooling as in Claim 18. Siniaguine is no more pertinent in that regard than 
Bollinger, 

Claim 24 recites "the first and second gas sources being operable to cause a gas 
emitted from the one or more first vortex chambers to be colder than a gas emitted from the 
one or more second vortex chambers." Claim 24 is supported by Applicant's specification, 
page 5, lines 13-14, but is not limited to the embodiments discussed therein. 
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Bollinger and Siniaguine, taken singly or together, do not teach or suggest this 
feature. The Examiner states: 

Regarding claims 24 and 27 use of the cooling facilities would be . . . 
intended use and would be a process limitation .... 

The cooling language of Claim 24 is functional language structurally limiting the 
claim. See MPEP 2173.05(g) and In re Mills, discussed above in connection with Issue 1 for 
Claim 18. 

Claim 25 depends from Claim 24, and further recites "at least one angle drive for 
rotating the holder aroimd an axis, wherein a minimum distance between the axis and the 
one or more first vortex chambers is smaller than a minimum distance between the axis and 
the one or more second vortex chambers." 

Bollinger and Siniaguine, taken singly or together, do not teach or suggest placing a 
vortex chamber emitting colder gas closer to a rotation axis than a vortex chamber emitting 
warmer gas as recited in Claim 25. 

Claim 26 depends from Claim 24, and further recites "at least one drive for moving 
an article ... so that at least a portion of the article directly opposite to the one or more 
second vortex chambers moves faster than at least a portion of the article opposite to the one 
or more first vortex chambers." 

Bollinger and Siniaguine, taken singly or together, do not teach or suggest that an 
article portion directly opposite to the one or more second vortex chambers (for warmer gas) 
would move faster as recited in Claim 26. 

Claim 27 depends from Claim 24, and further recites that "the first and second gas 
sources are operable to supply a gas to the first vortex chambers at a greater pressure than to 
the second vortex chambers." 

Bollinger and Siniaguine, taken singly or together, do not teach or suggest this 
feature. The Examiner's statement that the feature of Claim 27 is "intended use" and "a 
process limitation" (Office Action, page 3, last paragraph) is not a proper basis for 
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disregarding this feature in the obviousness determination. See MPEP 2173.05(g) and In re 
Mills, discussed above in connection with Issue 1 for Claim 18. 

The undersigned can be reached by telephone at the number given at the end of this 
Appeal Brief should questions arise about this case. 
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Appendix - Claims Involved in the Appeal 



1 . An article holder comprising: 

a first body surrounding a first vortex chamber and having gas inlet and outlet 
passages terminating at the first vortex chamber; and 

a second body surrounding a second vortex chamber and having gas inlet and outlet 
passages terminating at the second vortex chamber; 

wherein a combination of the first vortex chamber with all of the gas inlet and outlet 
passages terminating at the first vortex chamber is not geometrically identical to a 
combination of the second vortex chamber with all of the gas inlet and outlet passages 
terminating at the second vortex chamber. 

2. The article holder of Claim 1 wherein all of the one or more gas inlets terminating at 
the first vortex chamber have a larger combined cross-sectional area than all of the one or 
more gas inlets terminating at the second vortex chamber. 

3. The article holder of Claim 2 in combination with an apparatus for rotating the 
article holder around at least one axis, wherein a minimum distance between said axis and 
the first vortex chamber is smaller than a minimum distance between said axis and the 
second vortex chamber. 

4. The article holder of Claim 1 wherein the first gas vortex chamber has more gas 
inlets than the second gas vortex chamber. 
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5. The article holder of Claim 4 in combination with an apparatus for rotating the 
article holder around at least one axis, wherein a minimum distance between said axis and 
the first vortex chamber is smaller than a minimum distance between said axis and the 
second vortex chamber. 

7. The article holder of Claim 6 in combination with an apparatus for rotating the 
article holder around at least one axis, wherein a minimum distance between said axis and 
the first vortex chamber is smaller than a minimum distance between said axis and the 
second vortex chamber. 

8. An article holder having a surface which is to face an article held in the holder, the 
article holder comprising a plurality of vortex chucks having outlets in said surface, wherein 
the surface has a first portion having one or more outlets therein and a second portion having 
one or more outlets therein, the first and second portions have equal areas, and the first 
portion has more outlets per unit area than the second portion. 

9. The article holder of Claim 8 in combination with an apparatus for rotating the 
article holder around at least one axis, wherein a minimum distance between said axis and 
the first portion of said surface is smaller than a minimum distance between said axis and 
the second portion. 

10. An article holder having vortex chucks which are to emit gas vortices to hold an 
article, wherein all of the vortex chucks which are to emit vortices to hold an article have 
outlets in a surface which is to be face the article, wherein the surface consists of a first 
portion and a second portion, wherein the first portion has at least some of its area occupied 
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by at least a part of a vortex chuck outlet, and the second portion also has at least some of its 
area occupied by at least a part of a vortex chuck outlet, wherein the first portion has a larger 
percentage of its area occupied by the vortex chuck outlets than the second portion. 

1 1 . The article holder of Claim 10 in combination v^ith an angle drive having an arm 
attached to the article holder and having an axis of rotation, wherein all of the first portion of 
said surface lies closer to said axis than all of the second portion. 

12. The article holder of Claim 10 wherein the first and second portions have equal 
areas. 

1 8. An apparatus comprising an article holder comprising one or more first vortex 
chambers to be positioned opposite to a first portion of the article, and one or more second 
vortex chambers to be positioned opposite to a second portion of the article, for greater 
cooling of the first portion of the article by the one or more first vortex chambers than of the 
second portion of the article by the one or more second vortex chambers. 

19. The apparatus of Claim 18 fiirther comprising at least one angle drive for rotating the 
article holder around an axis, wherein a minimum distance between the axis and the one or 
more first vortex chambers is smaller than a minimum distance between the axis and the one 
or more second vortex chambers. 

20. The apparatus of Claim 18 further comprising at least one drive for moving the 
article while the article is held in the holder so that at least a portion of the article directly 
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opposite to the one or more second vortex chambers moves faster than at least a portion of 
the article opposite to the one or more first vortex chambers. 

21. An apparatus comprising an article holder comprising one or more first vortex 
chucks and one or more second vortex chucks, the first and second vortex chucks being to 
emit gas vortices to hold an article, wherein during operation each of the one or more first 
vortex chucks emits more gas per unit of time than each of the one or more second vortex 
chucks. 

22. The apparatus of Claim 21 further comprising at least one angle drive for rotating the 
article holder around an axis, wherein a minimum distance between the axis and the one or 
more first vortex chucks is smaller than a minimum distance between the axis and the one or 
more second vortex chucks. 

23. The apparatus of Claim 21 further comprising at least one drive for moving the 
article while the article is held in the holder so that at least a portion of the article directly 
opposite to the one or more second vortex chucks moves faster than at least a portion of the 
article opposite to the one or more first vortex chucks. 

24. An apparatus comprising an article holder comprising: 
one or more first vortex chambers; 

one or more first gas sources for supplying gas to the one or more first vortex chambers; 
one or more second vortex chambers; and 
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one or more second gas sources for supplying gas to the one or more second vortex 
chambers, the first and second gas sources being operable to cause a gas emitted from the 
one or more first vortex chambers to be colder than a gas emitted from the one or more 
second vortex chambers. 

25. The apparatus of Claim 24 further comprising at least one angle drive for rotating the 
holder around an axis, wherein a minimum distance between the axis and the one or more 
first vortex chambers is smaller than a minimum distance between the axis and the one or 
more second vortex chambers. 

26. The apparatus of Claim 24 further comprising at least one drive for moving an article 
while the article is held in the holder so that at least a portion of the article directly opposite 
to the one or more second vortex chambers moves faster than at least a portion of the article 
opposite to the one or more first vortex chambers. 

27. The apparatus of Claim 24 wherein the first and second gas sources are operable to 
supply a gas to the first vortex chambers at a greater pressure than to the second vortex 
chambers. 

28. An apparatus comprising an article holder comprising: 
one or more first vortex chambers; 

one or more first gas sources for supplying gas to the one or more first vortex chambers; 
one or more second vortex chambers; and 
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one or more second gas sources for supplying gas to the one or more second vortex 
chambers, the first and second gas sources being operable to supply a gas to the first vortex 
chambers at a greater pressure than to the second vortex chambers. 

29. The apparatus of Claim 28 further comprising at least one angle drive for rotating the 
holder around an axis, wherein a minimum distance between the axis and the one or more 
first vortex chambers is smaller than a minimimi distance between the axis and the one or 
more second vortex chambers. 

30. The apparatus of Claim 28 fiirther comprising at least one drive for moving an article 
while the article is held in the holder so that at least a portion of the article directly opposite 
to the one or more second vortex chambers moves faster than at least a portion of the article 
opposite to the one or more first vortex chambers. 
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(54) CLEANING AND DRYING DEVICE FOR SPINNER 

(57)Abstract: 

PURPOSE: To clean and dry a substrate by method 
wherein a swirl-making chamber is provided on the 
surface of a rotatable retaining stand which retains the 
substrate, a fluid is jetted out and a swirl is formed in the 
swirl- making chamber and by utilizing the negative 
pressure of the swirl, the substrate is retained at the 
position lifted up from the surface of the retaining stand. 
CONSTITUTION: The swirl-making chamber 2 having a 
round aperture is formed on the surface of the rotatable 
retaining stand 1 whereon the substrate O is carried and 
an introducing hole 3 is provided in the direction of 
tangential line on the side wall of the swirl-making 
chamber 2. At the end section of the retaining stand 1 , 
protrusions 4 to be used for control of the sliding of the 
substrate O are provided. The cleaning and drying of the substrate is performed as follows. 
First, when a compressed fluid is feeded to a compressed chamber 7, the compressed fluid 
passes through the introducing hole 3 and jets into the swirl-making chamber 2 and a swirl is 
generated. The substrate O is adsorbed to the retaining stand 1 with the help of the negative 
pressure generated by the swirl, but as the fluid flows in the directon of the end section 
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passing through the space between the substrate and the retaining stand 1, the reverse side 
of the substrate O is retained without coming into contact with the retaining stand 1. The 
cleanig of the surface of the substrate O is performed by rotating the retaining stand under the 
abovementioned state of condition and subsequently, the substrate is dried up by performing 
centrifugal dehydration. 
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The first question is: "Do you find that 
Hesston was the first to conceive the 
invention," 

Now let me translate that question 

Translated, what that means is: Do you 
find by clear and convincing evidence that 
Hesston was the first to conceive the 
invention. 

J. App. 3540-3544. 

[3] Although these instructions do not ex- 
plicitly require that the inventor's testimony 
on conception must be corroborated, they do 
instruct the jury to consider testimony or 
other pieces of evidence in light of all the 
evidence and to seek clear and convincing 
evidence of conception. In view of these 
mstructions as a whole, and the evidence of 
record, we do not believe that the jury was 
confused on the issue of corroboration. 

Second, the trial judge, in his November 
1989 Supplemental Judgment Order, award- 
ed Sperry one-half its attorney fees, based on 
Fed.R.Civ.P. 11 and 37(c), because New 
Idea wrongfully refused to admit certain 
facts dunng discovery. The judge further 
stated in that order- 
Should the Court of Appeals agree with 
the defendants that they were not required 
to prove that Burkhart was the first to 
conceive the invention then, of course, 100 
percent of the reasonable cost of proving 
the "Hesston facts" should be awarded. 
New Idea Farm Equipment Corp, v Sperry 
Corp., No. 84-C- 10665, slip op. at 4 (N D 
III. November 6, 1989). 

Sperry now contends that it was not neces- 
sary to prove Burkhart's conception, which 
New Idea should have admitted during dis- 
covery; Sperry therefore claims that it is 
entitled to the other half of its attorney fees. 
We disagree. An award of attorney fees 
under Rules 1 1 or 37 is subject to our review 
under an abuse of discretion standard. See 
National Hockey League v. Metropolitan 
Hockey Club, Inc., 427 U.S. 639 642 96 
S.Ct. 2778, 2780, 49 L.Ed.2d 747, 751 
(1976). No such abuse was shown. More- 
over, the outcome of the case could not have 
been nearly as clear at trial as hindsight 
might now indicate. Finally, proof of Burk- 
harrs conception was relevant and necessary 
for Sperry to prevail. We see no abuse of the 
trial judge's discretion in not awarding the 
other half of the attorney fees to Sperry. 

We have considered all the other points 
raised by New Idea, but find no reversible 
error. 
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III 

CONCLUSION 

As indicated by its denial of New Idea's 
post-tnal motions, the district court was not 
convinced by the record before the jury that 
a reasonable person could not have reached a 
verdict for Sperry or that the jury was mis- 
led. We are equally unpersuaded. New Idea 
has not convinced us that the jury's findings 
are not supported by substantial evidence 
that those findings cannot support the legal 
conclusions drawn by the jury or the judge 
or that the judge abused his discretion iii 
denying New Idea's motion for a new trial or 
for JNOV. Therefore, the judgment is 
affirmed. 

AFFIRMED 
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PATENTS 

1. Patentability/Validity — Obviousness - 
Relevant prior art — Particular inven- 
tions (§115.0903.03) 

Apparatus which produces aerated cemen- 
titious composition by driving output pump 
for its mixing chamber at capacity greater 
than feed rate of ingredients into mixing 
chamber, and thereby drawing air into com- 
position, is not obvious in view of prior patent 
for mixing apparatus, even though device of 
prior patent provides for regulation of flow 
rate into mixing chamber, since patent con- 
tains no suggestion or motivation for over- 
driving output pump so as to entrain air in 
mixed ingredients. 

2. Patentability/Validity — Anticipation - 
In general (§115.0701) 

Patentability/Validity — Obviousness - 
Relevant prior art — In general 
(§115.0903.01) 

Board of Patent Appeals and Interfer- 
ences erred by requiring applicant to show 
that prior art reference lacked functional 
characteristics of claimed device, since even 
though such requirement would be proper 
for rejection based on lack of novelty, it is not 
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pertinent whether prior art device possesses 
. claimed invention's functional characteris- 
tics if, as here, application was rejected on 
, basis of obviousness and reference does not 
describe or suggest claimed invention's 
structure. 



' Appeal from the U.S. Patent and Trade- 
mark Office, Board of Patent Appeals and 
Interferences. 

Patent application of Peter S. Mills, serial 
no. 891,374, continuation of serial no. 
607-805, filed May 4, 1984. From decision 
upholding examiner's rejection of claims 6-9 
and 11-14, applicant appeals. Reversed. 

James C. Wray, McLean, Va, for appellant. 

Muriel E. Crawford, assistant solicitor (Fred 
E. McKelvey, solicitor, with her on brief)t 
7: for appellee. 

Before Miller, senior circuit judge, and 
Mayer and Lourie, circuit judges. 

Lburie, J. . 



r This appeal is from the November 2, 1989. 
"decision of the. United States Patent and 
t:Trademark Office Board of Patent Appeals 
and Interferences (Board), Appeal No. 
!88-014l, affirming the examiner's rejection, 
mnder 35 U.S.C. §103, of claims 6-9 and 
^ ^ . ^ /^11-14 in Mills' application Serial No. 
^^t-: 89 1,374, a continuation of Serial No. 
>607.805, filed May 4, 1984, entitled "Meth- 
ods of and Apparatus for Producing Aerated 
Cementitious Compounds." The remainder 
^6f the claims (1-5, 10, and 15) have all been 
cancelled. Wc reverse. 
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BACKGROUND 
^^v:XK'The Invention 



I^^W Mills' claimed invention is an apparatus 
^jj>^for producing aerated cementitious composi- 
" tions. Claim 6 is the broadest claim: 



6. Apparatus for producing ian aerated 



l^t j^^' ccnientitious composition, comprising 

a mixing chamber being open to atmo- 
^sphere and containing mixing means, 

feed means for feeding ingredients com- 
^ prising cement, foaming agent and liquid 
-^Uo the mixing chamber, 



mixing means for mixing ingredients 
fed to the mixing chamber, pump means 
for pumping the mixed ingredients to a 
desired site and having a pump inlet con- 
nected to an outlet of the mixing chamber, 

drive motor means connected through 
gearbox means providing a pumping ca- 
pacity of the pump means greater than the 
feed rate of the ingredients to the mixing 
chamber provided by the feed means, such 
that in operation air is drawn into the 
mixing chamber, and entrained in the 
mixed ingredients. 

The essence of Mills' invention is the ma- 
chine's ability to aerate a cementitious com- 
position by driving the output pump at a 
capacity greater than the feed rate,, thereby 
drawing air into the composition. This aer- 
ation produces a composition with substan- 
tially lower density than standard cementi- 
tious composition mixing ingredients. 

B, The Reference 

The sole reference upon which the Board 
relied in affirming the examiner's rejection 
was Mathis et al. U.S. Patent 4,117,547 
(Mathis).' Mathis discloses a mixing cham- 
ber which is open to the atmosphere and 
which contains a mixing means. Two feed 
means for feeding ingredients in the mixing 
chamber are provided. The first feed means 
may consist of a screw conveyer and the 
second, a flow metering device such as an 
adjustable valve. A pump means pumps the 
mixture from the mixing chamber to a de- 
sired site and a drive motor means is connect- 
ed to mixing means and pump means. A 
separate motor drives the feed means. 

A control system exists to arrest the feed 
means so as not to overfill the mixing cham- 
ber. This system comprises a level detector in 
the mixing chamber, which signals the feed 
means to close when the mixing chamber 
stores the predetermined maxinrium permis- 
sible quantity of material. 



' The examiner rejected the claims at issue 
under 35 U.S.C. §103 as being unpatentable not 
only over Mathis but also in view of Gibson et al. 
U.S. Patent 2,717,770. However, the Board af- 
firmed the examiner's rejection of claims 6-9 and 
U-14 based solely on the Mathis reference. With 
regard to Gibson the Board stated: 

We view the teachings of Gibson at best as 
being merely confirmatory of the fact that aer- 
ated mixtures can be produced by machines in 
which a pump means operates upon a mixing 
chamber at a greater rate than the ingredients 
are fed thereunto so that air is drawn into the 
mixing chamber and entrained in the mixed 
ingredients. 
App. 2. 
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C. The Rejection 

The Board affirmed the examiner's Sec- 
tion 103 rejection of claims 6-9 and 11-14, 
"finding correspondence in the Mathis refer- 
ence for all of the subject matter recited in 
the appellants' claims. . . With regard to 
Mills' claim language relating to aerating 
the mixture, the Board stated: "[i]n our 
opinion, the differences between claim 6 and 
the Mathis machine ... lie solely in the 
functional language of the claim." The 
Board further found that Mathis teaches the 
use of separate input and output motors in 
order to permit the various mixing means 
and pumps to operate at different rates, and 
that Mathis "contemplates a situation 
wherein the rate of the outlet pump would be 
greater than the inlet pumps. . . The Board 
concluded on this point: "[w]e are of the 
opinion that the Mathis machine is capable 
of being operated in such a fashion as to 
cause [the output] pump 18 to draw air into 
the mixing chamber 17 so that it is entrained 
in the mixture." 

The Board also agreed with Mills' conten- 
tion that Mathis is not directed to the prob- 
lem of producing aerated cementilious mate- 
rial, but noted that Mills is not claiming a 
method, but an apparatus, and all of Mills' 
apparatus structure is present in the Mathis 
machine. 

II 

DISCUSSION 

All of the rejected claims are apparatus 
claims. The Board found "correspondence in 
the Mathis reference for all of the subject 
matter recited in appellants' claims" and 
that "[t]he Mathis machine discloses all of 
the structure set forth in claim 1" (a method 
claim not before us). It asserts that the use of 
such a mechanism would have been obvious 
and that the differences between claim 6 and 
the Mathis machine lie solely in the function- 
al language of the claim, the preamble mere- 
ly stating an intended use for the machine. 
This language suggests a lack of novelty 
rejection under 35 U.S.C. §102, rather than 
an obviousness rejection. However, no Sec- 
tion 102 rejection has been made or is before 
us. What is before us is a rejection for 
obviousness, and we must decide whether the 
Board erred in that rejection. 

We note first that nonobviousness is a 
question of law to be determined from the 
facts. Stratoflex, Inc, v. Aeroquip Corp.^ 
713 F.2d 1530, 1535. 218 USPQ 871, 876 
(Fed, Cir. 1983). We review the Board's 



determination of obviousness, based on the 
scope and content of the Mathis reference 
and the differences between the Mathis ref- 
erence and the Mills claims, for correctness 
or error. In re Carleton, 599 F.2d 1021 1024 
n.l4, 202 USPQ 165, 169 n.l4 (CCPA 
1979). 

[1] After reviewing the record, the argu- 
ments in the briefs, and the Mathis refer- 
ence, we conclude that Mathis would not 
have rendered the claimed invention obvious. 
The closest Mathis comes to suggesting 
Mills' claimed apparatus is at column 3, 
lines 42-47, which states 

[T]he rate at which the inlet 2b receives a 
solid constituent depends on the speed of 
the feed screw 4. Such speed can be regu- 
lated by a prime mover 6 which includes a 
variable-speed transmission. 
This brief reference contains no suggestion 
of "pump means and the feed means provid- 
ing a pumping capacity of the pump means 
greater than the feed rate of ingredients to 
the mixing chamber provided by the feed 
means, such that in operation air is drawn 
into the mixing chamber, and air entrained 
in the mixed ingredients," as provided for in 
Mills' claim 6. While Mathis' apparatus may 
be capable of being modified to run the way 
Mills' apparatus is claimed, there must be a 
suggestion or motivation in the reference to 
do so. See In re Gordon, 733 F.2d 900, 902, 
221 USPQ 1125, 1127 (Fed. Cir. 1984) 
("The mere fact that the prior art could be so 
modified would not have made the modifica- 
tion obvious unless the prior art suggested 
the desirability of the modification."). We 
see no such suggestion. The apparatus 
claimed by Mills is diflferent from that of 
Mathis, since the fact that motor 6 of Mathis 
(the feed means) can be run at a variable 
speed does not require that motor 20 (con- 
nected to the pump) be run at a lesser speed 
"such that in operation air is drawn into the 
mixing chamber and air entrained in the 
mixed ingredients." 

{2J The Board found that the difference 
between the claimed subject matter and the 
prior art resided solely in functional lan- 
guage and that appellant had to show that 
the prior art device lacked the functional 
characteristics of the claimed device, citing 
In re Ludtke, 441 F.2d 660, 169 USPQ 563 
(CCPA 1971). Ludtke, however, dealt with 
a rejection for lack of novelty, in which case 
it was proper to require that a prior art 
reference cited as anticipating a claimed 
invention be shown to lack the characteris- 
tics of the claimed invention. That proof 
would in fact negate the assertion that the 
claimed invention was described in the prior 
art. We are here, however, facing an obvious- 
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ness issue. It is not pertinent whether the 
prior art device possesses the functional 
characteristics of the claimed invention if the 
reference does not describe or suggest its 
structure. That is the case here, Given the 
facts before us, we hold that the Board was in 
error in affirming the examiner's rejection of 
claims 6-9 and 11-13 as obvious in view of 
Mathis, and we therefore reverse the Board. 
REVERSED 
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PATENTS 

1. Practice and procedure in Patent and 
Trademark Office — Board of Patent 
Appeals and Interferences — Rules and 
rules practice (§110.1105) 



JUDICIAL 
PROCEDURE 



PRACTICE 



AND 



;>v Procedure — Judicial review — Appeala- 
a ; bility (§410.4603) 

Issue of whether design for hip prosthesis 
is functional is not properly before Court of 
K . - : -^PP^^*^ Federal Circuit, since examin- 
^^^^ rejection of design patent applica- 
Uion did not clearly specify functionality as 
j; ground for rejection, and since ground of 
^ Junctionality therefore cannot, by operation 
■ :f.j)f 37 CFR 1.196(a), be incorporated into 
decision by Board of Patent Appeals and 
; Interferences affirming rejection. 

f PATENTS 

^ 2. Patentability/ Validity — Subject matter 
f::^: . (§115.05) 

Patentability/Validity — Design patents 

V:^^:, (§115.17) 

Board of Patent Appeals and Interfer- 
ences erred by holding that design for hip 
prosthesis is per se "functional " and there- 
?->fbre unpatentable, solely on ground that 
- prosthesis is hidden from view during final 
^^^8^ of its useful life, since particular arti- 
^ ^ *^*c*s design cannot be presumed functional 
* unless article is always concealed in its nor- 



mal and intended use, since "normal and 
intended use" of article includes period be- 
ginning after completion of manufacture or 
assembly and ending with article's ultimate 
destruction, loss, or disappearance, and since 
only facts of specific case will ' establish 
whether article's design can be observed dur- 
ing that period in such manner as to demon- 
strate ornamentality. 



Appeal from the U.S. Patent and Trade- 
mark Office, Board of Patent Appeals and 
Interferences. 

Design patent application of John D. 
Webb, Jr., Roy Y. Hori, and George E. 
Simpson, serial no. 833,470. From decision 
upholding examiner's final rejection of sole 
claim in application, applicants appeal. Re- 
versed and remanded. 

Michael H. Baniak, of Willian, Brinks, Olds, 
Hofer, Gilson & Lione, Chicago, III. (San- 
dra A. Sellers, of Willian, Brinks, Olds, 
Hofer. Gilson & Lione, Washington, 

D. C., with him on brief), for appellant. 

Nancy C, Slutter, associate solicitor (Fred 

E. McKelvey, solicitor, with her on brief), 
Arlington, Va., for appellee. 

Before Archer. Plager, and Clevenger, cir- 
cuit judges. 

Clevenger, J. 

This is an appeal from a decision of the 
U.S. Patent and Trademark Office Board of 
Patent Appeals and Interferences ("Board") 
affirming the final rejection of the sole claim 
of appellants' ("Webb") U,S. Design Patent 
Application Serial No. 833,470. The claim 
for "[t]he ornamental design for a grooved 
femoral hip stem prosthesis as shown and 
described," was "rejected as being unpaten- 
table under 35 U.S.C. § 1 7 1 as being directed 
to non-statutory subject matter." The design 
can be appreciated from Figure 2 of the 
application reproduced below. 



